Effect of sarcosine on endothelial function relevant to angiogenesis.
Endothelial cells (ECs) respond to changes in metabolic status and switch over to angiogenic phenotype. There are several metabolites known to mediate this transition; however, the effect of sarcosine that accumulates in invasive prostate cancer is not known. The objective of the study was to examine whether sarcosine influences EC function and affects angiogenesis. The effect of sarcosine was studied using different model systems including chick chorioallantoic membrane (CAM), rat aortic rings in culture, and human umbilical vein ECs (HUVECs) in culture. The statistical significance of difference was analyzed by one-way analysis of variance (ANOVA) and Student's t-test using GraphPad 5 software. Increased vascularization in CAM, increased endothelial sprouting in rat aortic rings in culture, and increased expression of CD31 and E-selectin suggested a possible angiogenic effect of sarcosine. Sarcosine modulated expression of angiogenic growth factors such as vascular endothelial growth factor (VEGF) and fibroblast growth factor (FGF). In ECs in culture LY294002, an inhibitor of phosphatidylinositol-3-kinase (PI3K)/Akt pathway and rapamycin, an inhibitor of mammalian target of rapamycin (mTOR) reversed the effect of sarcosine. Further, sarcosine induced upregulation and activation of Akt in HUVECs. These results suggest that sarcosine modulates EC function relevant to angiogenesis through modulation of PI3K/Akt/mTOR pathway.